Up oy (oui 
(Ady. Level) Examination, 2020 











Instructions: 
® This question paper consists of 530 questions in I pages 


® Answer all the questions 
¥ Write your Index Number in the space provided in the answer sheet 
® Read the instructions given on the back of the answer sheet carefully 
© dn each of the questions 1 10 SO, pick one of the alternatives from (1), (D. O). 0. (9 
which is correct or most appropriate and mark your response on the answer sheet with 
a cross (x) in accordance with the instructions given on the back of the answer sheet 
Use of calculators is not allowed. 
(g=10ms>) 
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Dimensions of Planck's constant are, 
(D) MLT (2) MLT (B) MLT? (49) MLI (5) MT? 

. Figure (a) shows the scale of a micrometer screw gauge when the spindle and the anvil touch 
each other. Figure (b) shows the scale when a metal sphere is properly placed between the spindle 
and the anvil. The pitch of the screw is OS mm and the circular scale is divided into 50 equal 
divisions. 

2 2 
Q A 
6 b 
G 7 
Figure (a) Figure (b) 
What is the correct diameter of the metal sphere? 
(1) 328mm (2) 331mm (3) 378 mm (4) 381mm (5) 384mm 
The threshold of hearing of a normal human car is 10 "Wim. This corresponds to a sound 
intensity level of 
(1) OdB (2) 14B (3) 104B (4) 12dB (5) 120dB 
The figure shows the velocity (v) - time (7) graph for v(ms" 


an object moving along a straight line, What is the 
average velocity of the object from 1=0 to 1=4s? x0 


GQ) ims! (2) 20ms"! 20 
Q) P. (4) 27ms" 
(5) j 1-0 
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See page two 
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5. The figure shows a thin uniform rod AB of length 
L and mass M. Moment of inertia of the rod about 
axis PQ parallel to the rod, situated at a distance y 
is, 






a My O) M+) 
B imè D M+ 
(5) zero 


6. The quark content of a proton (p) and a neutron (n) are respectively given by. 
(1) ssd, sdd (2) udd, uus O) sd, wd 
(4) uud, udd (5) udd, wud 


. Which of the following statements made regarding seismic waves is incorrect? 
(1) All seismic waves are mechanical waves and require a medium Te propagate. 
(2) Primary (P) waves are longitudinal and secondary (S) waves are transverse. 
(3) Speed of S- waves is less than that of P- waves., 

(4) S -waves can travel through both liquid and solid media. 
(5) P-waves can travel through both liquid and solid media. 


. A narrow beam of monochromatic light XY falls 
on a converging lens L as shown in the figure. 
After refraction through the lens, the beam hits 
the screen S and makes a light spot. What would 
be the position of the light spot? 

















(A 2) 8 
gc 4) D 
(5) E 


. Positions of particles of a transverse wave travelling along 
+x direction at a certain instance is shown in the figure 
A pair of panicles with same instantaneous velocities is, 


Displacement 


(1) B and F (2) A and D 
(3) B and C (4) C and F 
(5) B and E 


10. A small instrument of mass 10kg is placed on a planet The mass of the planet is three 
and radius is two times that of the earth. What would be the weight of the instrument on the} 
surface of the planet? Neglect all the other effects except gravitation, i 

20 


is 
w En DFN B) Én (4) 10N o $N 












i Two identical transverse waves of frequency 300 Hz and speed 30m s-! travelling in 
directions along x-axis, superimpose with each other and produce a standing wave. The 
between a node and its adjacent anti-node is equal to, 

(1) 25cm (2) 50cm (3) 100cm (4) 150cm (5) 200cm 
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Q) 20 yTy 2) 20 wT t © do 
GB) 40 wrt (9) 40 wT | \ 


em hem 
(5) 40 pT — T 








. Two adjacent rooms A and B at same temperature, connected by a closed door ane initially 
OF in dace a ee en oe es Tie tis St ee E 

a: open for a time at the temperature, what would be the final relative 
humidity of the rooms? = m 


(1) 65% (2) 70% (3) 75% (4) 80% (5) 85% 






14. All batteries shown in the circuit diagram have negligible internal 


resistances. If the capacitor C is ideal, what is the potential 
difference across C? re f 












M osv Q) Lov 
B) 20V 4) 25v 


(5) 35V 







a 






. Which of the following statement is incorrect? 
(1) The electrical conductivity of an intrinsic semiconductor increases with increasing temperature. 
(2) A full-wave rectifier cannot produce a constant dc, output voltage for a sinasoidal input 
43) In a bipolar transistor, the emitter is heavily doped than that of the collector, 

(4). Drain current (/,) of a Junction Ficld Effect Transistor JFET) is maximum when Gate tol 

Source voltage is zero(V,.=0). 

When an op-amp is used as a voltage comparator, closed loop state is used. 








(5) 

















. A particle of mass m performs a simple harmonic motion, If the maximum velocity and thej 
maximum acceleration of the particle are V and a respectively, the angular frequency (a) of the! 
particle is given by. 


am % (2) 2a¥ (3) 2a (4) 2 sy ¥ 
ma a y a 















The length of the potentiometer wire AB is 600cm 
and its resistance is 10 Q. R is a resistance box 
When X is set 10 70 Q the balance length is 280cm. 
What will be the distance that sliding key J must be 
moved from the previous position to balance again 
if Ris changed to 80 Q? 

(1) 45cm (2) 40cm 

(3) 35cm (4) Wem 

(5) 25cm 


E,.r=0 
B 
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= sont object, illustrated in the figure is formed by joining four metallic mags A, A C 
radii r, 2r, 2r and 37 respectively made out of same uniform wire. The distance (i 
centre of gravity of the combined object from point X is, 


|. Water and coconut oi! are poured into the two limbs of a U-tube as shown in th rn 

ut 0 i e figure. Asume 

that the water-oil interface is at the middle of the tube and it is vertical. (1, = dees of water, 
P= density of coconut oil) Consider the following expressions about this situation 


(A) Pressure at point P = Pressure at point Q 


(B) hpo = hPa 
(C) py hih y 
Of the above expressions, 


(1) only (A) is true. 

(2) only (B) is truc, 

(B) only (A) and (B) are trie. 
(4) only (B) and (C) are true. 
(5) all (A), (B) and (C) are truc, 





1399 







a. Two identical opened pipes cach of length SO em are sounded with iheir fundamentat mtes at IEC 
The variation of velocity of sound vims?) in aìr with temperature is pven by v= di oer, 
@ is in °C. If the temperature of one pipe is raised to 30°C, what would be the number of 
produced per second? 

6 










wn Hu 





G9 







» Two blocks A and B of mass OS kg and 
1Okg respectively are connected by a massless 
inextensible string which goes over a massless, 
smooth pulley as shown in the figure. The 
coefficient of dynamic friction between all 
contact surfaces is 0-25. What is the fore FF 
needed to drag the block B to the left with 
a constant speed? 










VITTITT 


eet sel 

















row 
(1) 250N (2) 375 N G) 500 N (4) 625N (8) FN 


23. A projectile suddenly explodes into two fragments with equal masses ’ 
at the highest point {P) of its trajectory. If one fragment falls vertically -i 
downwards with an initial velocity as shown, which of the following | 
diagrams best represents the path of the other fragment? 

(Neglect air resistance. The broken line represents the path of the 

projectile if there was no explosion.) 


TTT 





6) @) 


24. Two thermodynamic processes (a-+b—-e and ac) of Pixi Pa) 
a closed system of an ideal gas are shown in the figure. 
In the process abc, GOkJ heat is absorbed by the system 
to go from a to b and IBK heat is absorbed from 
b 1o c. What is the change in internal energy in the 
process ac? 

(1) 42k) 

Q) 63k) 


(5) 102K 









(2) S4 


(4) 67K) 223 2.3 
Vidom’) 
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Aata 
. A copper block is hung over a beaker of water by a spring balance as shown in tha figure | 
Consider the following positions while the beaker of water is slowly raising upwant 

Position |: The block is partially submerged. 


Position 2 : The block is completely submerged. 
Position 3 : The block is on the bottom surface of the beaker. 


The buoyant forces and the readings of the balance 
with respect to positions 1, 2 and 3 are given by 
B,. By, B, and W,, W;, W, respectively. Which of 
the following is correct? 

Reading of the balance 

B= 5 

ae 
i >" 


| 
m 
a| aen 
o sesen | wowem | 
o nenen | woww 
[a aen 


. The cross-sectional area of a uniform cylindrical metal 
rod is gradually reduced in pan AC to form an object 
as shown in the figure. The object is perfectly lagged 
and the (wo ends of the object are maintained at 
temperature of 100°C and 20°C. At the steady state, 
the variation of temperature (@) along the axis ({) of 
the object is best represented by, 
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a) a 
GB) e 
(5) e 






2) 6 
(4) d 














29. As shown in the figure a conducting loop is placed perpendicular 








to a uniformly increasing magnetic field. Which of the following * * Se ae 

graphs best represents the variation of the magnitude of induced = * * Pa 

emf.(E) in the loop with the rate of change of the magnetic x x =e 

flux density (R)? x x x s 

¥ x x =e 

C A ati xx xe XX KON 

| i | ; f 
k Rs RG SE =R >n 
aw 2 8) @) 6) 


30. An object of mass m stationary at time ¢=0 is subjected to a force F, directed along a stright 
line, that vanes with ime ¢ as shown in the graph. Select the correct statement from the 


followings. 


After the motion has started, the velocity 
of the object becomes zero, 


FIN) 
1 

(1) at z=40s only 

(2) at 1270s only 


(3) at r=405 and 1= 100s 





o0 120 tts) 







(4) at f= 70s and 7= 120s 


(5) during the time interval from 
1200s to r= 80s. 









3 











si 


Identical small spherical droplets of mercury are charged so that cach droplet has the same electric 
potential of 0-01 V. If one million (10°) such droplets are combined to form a large spherical drop, 
what would be the elecuic potential of the large drop? 

(1) GO1V (2) bOV 8) 10V (4) 100V (5) 100V 
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32. A narrow beam of monochromatic light is passing through a prism placed in sir. Conley 
following statements about the angle of minimum deviation D. 
WIA) D increases with the increase of refractive index of the material of prism 
É) D first decreases and then increases with gradual increasing of the angle of incidence 
(C) D increases with the increase of the angle of prism. 
Of the above statements, A 
(1) only (A) is true. (2) only (A) and (B) are trve. Fr A 
(3) only (A) and (C) are true. (4) only (B) and (C) are true. 
(5) all (A), (B) and (C) are true. 





















- Using a two-way key K, a cell of emf. E and intemal resistance r 


can be connected in series either with resistor of resistance SQ or ——% 

2Q as shown in the figure. If power dissipation of each resistor is 

the same, what would be the value of the intemal resistance 7? 

() 22 2) 40 nlg) T eatr) 

B) sa w so o 1? E.r 
(3) 82 (> t 


EA got 


34. A hot object bung in a room at 30°C takes Smin to cool from 60°C to 50°C. What is the time 
taken by the object to cool further from 44°C to 36°C under same conditions? 
Q) 10min (2) 125 min (3) min (4) 20min (5) 25min 





. What is the maximum mass of ice at -5°C that can be completely dissolved in | kg of water 
at 35°C in a container with negligible heat capacity? 
Let the specific heat capacities of ice and water be 20x 10'S kg!" and 40x 1H Ekg eC! 
respectively, and the specific latent heat of fusion of ice be 34x 10%J kg. Assume there is no! 
exchange of heat with the surrounding. 
(1) 200g (2) 240g (3) 300g (4) 0g (5) 400g 













- 
36. Magnifying power of a compound microscope in normal adjustment is 100. The focal length off 
the objective lens is 25cm and the object distance is 26cm. What is the magnification of the 
eyepiece? 
a4 (2) 5 


(3) 10 (4) 20 
















A charged particle moving in a circular path of radius ¢ perpendicular 
to a uniform magnetic field penetrates through a thin aluminium sheet 
as shown in the figure. If half of the initial kinetic energy is lost 
due to penetration, what would be the radius of the new path of the 
particle? 


a 


tls 






r 





+z 
OL @ 2 Aluminium sheet 


page nine 
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. A metal wire of length 2m and cross-sectional area 902100 L 





Smm? is rigidly clamped at two points A and B which 
are 2m apart in the same horizontal plane, Then a block 
of mass 24kg is hung from the mid point of the wire 
as shown in the figure. The mid point of the wire sags 
20cm from the initial position and the total extension 
of the wire is Otcem. What will be the approximate 
value of Young's modulus of the metal? 

(1) 2x10" Nm? (2) 3x 10" Nm? B) 4x I0 Nm? 
(4) 6% 10" Nm? (5) 12% 10" Nm 





An infinitely long thin straight wire which is located on the z-axis has a linear charge density 
of ~A. A small positive charge +q of mass m is allowed to move in the y-plane in a circular 
path of radius r about the wire. The periodic time of the charge is given by, 


p perra p promo a 7a a 4q Brimi 
Dya Oa Ojien, Ofir OY o 


As shown in the figure a horizontal pipe ABC is connected io a water tank with a large! 
cross-sectional arca, The intemal cross-sectional area of the pipe at B is twice thal of at C. 
Initially a water tap (7) located m D is closed. Once the tap is opened what would be the 
height of water level in the vertical tube located at 8? (Assume that the water flow is steady 
and streamline; Neglect the viscosity of water.) 


















L 

(ly gh 2) 2" 

B) ia (a) h 
4 

(5) 3h 





A parachutist bails out from a helicopter at time 1=0. After a cenain time he opens his parachute; 
and then reaches the ground. Which of the following graph best represents the variation of the 
vertical component of the velocity (vy) of the parachutist with time (r)? 


¥ DA g e a 6) 


puge va 
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143. Consider the following statements about the half-life (Ty) of radioactive atoms in a sample 
(A) Tyg changes with the number of radioactive atoms present in the sample 
(B) Tyg changes with the date and time of the prepared sample: s 
C T, does not change even if the radioactive atoms are ionized. 


Of the above statements, 
(1) only (A) is true. 
(3) only (C) is true. 
(5) only (B) and (C) are true. 

4. An electron moves in the plane of the paper through two regions along the path shown in thel 
figure by broken line. Uniform Magnetic fields B, and B, exist in regions | and Hi respectively 
A uniform electric field exists only in region I directed into the plane of the paper as denoted 
by crosses (x), Which of the following gives the correct directions of magnetic fields in regions) 
Land 11? Region Il 







(2) only (B) is truce. 
(4) only (A) and (B) are true. 

















. Figure shows a capillary tube dipped vertically in a container of water 
with a large cross-sectional area: The system is fixed in an elevator at 
rest. The open end of the capillary is 40mm above the water level of 
the container and the capillary rise is 8mm. 

If the elevator is, 

(1) moving downwards with an acceleration of Sms* 


(I) falling freely 
what would be the respective capillary nse? 
(2) 16mm. 0 
(4) 16mm, 32mm 











(1) 4mm, 0 

G) 4mm, 8mm 
(5) 16mm, 40 mm 
Two vertical glass tubes (7, and 7;) filled with a liquid are connected at their lower ends by 
a honzontal capillary tube, One tube (7) is surrounded by a mixture of ice and water at 0°C,) 
and the other (7,) by water kept at constant temperature 40°C, The difference in the heights of 
the liquid in the two columns is 16cm and the height of the liquid column at O°C is 80cm as) 
shown in the figure (drawn not to a scale), The real volume expansivity of the liquid is, 
















() 25x 104°C"! 
(2) 50x 104°C! 
(3) 60x 104°C"! 
10x 109°C"! 












(4) 
(5) 





12x 10°C! 





ISee page eleven 
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47. Figure shows an infinite ladder network of 1.0. resistors. IF the equivalent resistance of ihis 
between points A and B is R, which of the following is tue? 


(0) R<2Q 19 19 19 és 
2) R=22 A omens 
(3) R>3Q haderi 
(4) R=3Q k 
(5) 20 <R<3Q Nee 


. ‘Three stars cach of mass m are at the vertices of an equilateral triangle of side a as shows in 
the figure, Suppose, these three stars rotate in a circular path about the centroid of the 
while retaining the initial distances among the stars. If only the mutual gravitational forces 
acting among the stars, the periodic time of the system is given by. 

7 a 


M 2af S La 
) zca ®© sjeu 


3 3a* 2: pe 
D gam © Gm 


3 
(5) 2x34 
*\2GM 
|. Block A of mass 2kg and block B of mass 6kg are placed on a frictionless honzontal surface: 
‘Two identical springs of negligible mass are fixed to the blocks as shown in the figure. Block A 
is projected with speed 2ms™ towards block B which is at rest. What is the maximum energy 
that the two springs could atin? 
—2ms' 


a) 0 (213 ù 
3) 2 33 m,=2kg P . my =6kg 
@) 25 %3 at E AA TD 7 

(5) 4J 4 


Five thin flat metal plates, each of area A are kept parallely in vacuum with an cqual gap d. 
If pime P is connected to S and plate R is connected to T using conducting wires as shown in 
the figure, the equivalent capacitance between terminals X and Yis given by. 

x Y 


u 254 D $e 
3d <i>| 


tA 
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